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® Mobile communication terminal having deployable antenna. 
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@ A handheld terminal or telephone (1 0) for mobile 
communications has a transmitter aerial (13) which is 
articulatedly mounted on a main housing (11). The 
aeria! can be articulated from a compact storage 
position on the housing to a deployed position where 
It extends from the housing away from the user. The 
terminal or telephone nomnalty comprises a main 
housing (11) incorporating a digital keypad (18), a 
speaker (21) a microphone (19) and a planar radiator 
antenna (13). The antenna is hingedly-attached to an 
extension arm element (12) which, in turn, is hin- 
gedly-attached at the top of the main housing. Dur- 
ing use, the antenna is pivoted above and away from 
the head of the user by a sufficient distance to 
significantly reduce or remove the exposure of the 
user to transmitted RF power of sufficient density to 
pose a health danger. 



AXIS OF 
ROTATION 



FIG. I. 



AXtS OF 
ROTATION 



AXIS OF 
ROTATION 




Q. 
UJ 



Rank Xerox (UK) Business Services 

(3.10/3.09/3.3.4) 



EP 0 644 607 A1 



The present Invention relates to handheld ter- 
minals such as cordless telephones or wireless 
cellular telephones for sending and receiving sig- 
nals by means of an antenna and a radio frequency 
signal processor such as a transmitter or a re- s 
ceiver. 

Mobile or cellular telephones are becoming 
more common and popular vyith motorists whose 
businesses require them to be easily contacted 
during time periods when they are driving their io 
vehicles, such as salesmen, doctors and other peo- 
ple who either spend much of their time driving or 
whose occupations frequently involve emergency 
situations. 

There is much concem that frequent users of 75 
radio frequency telephones may be endangered by 
overexposure to radio frequency energy due to the 
fact that the handset of such telephones incor- 
porates the antenna which transmits the amplified 
RF signals, and such antenna is in contact with or 20 
closely-spaced from the head of the user. It has 
been alleged that the frequent use of such RF 
telephones may be responsible for the develop- 
ment of tumours, and other medical problems by 
the users. 25 

The present invention is concerned with im- 
proved handheld compact mobile telephone receiv- 
ers on which the antenna portion or planar radiator 
portion is hingedly-attached to the speaker portion 
for deployment between compact folded position 30 
and unfolded use position. Compact mobile tele- 
phone receivers having hingedly-attached antenna 
portions are known in the art and reference is 
made to US Patents 5,014,346 and 5,170,173 for 
their disclosure of such devices. The handheld 35 
telephones of the cited patents are designed for 
compactness, and the planar radiator portion is 
attached at the bottom of the telephone, away from 
the speaker unit, so as to be foldable up over the 
input keypad for storage during periods ot non-use, 40 
and to be unfoidable into position proximate the 
mouth or chin of the uiser during periods of trans- 
mission. Such devices are not designed to over- 
come or avoid the possible health dangers of over 
exposure to radio frequency energy posed by the 45 
proximity of the antenna of RF mobile telephones 
to frequent users of such telephones, nor do they 
inherently possess such advantages because the 
antennae of such compact telephones remain in 
close proximity to and aimed towards the head of so 
the users when unfolded Into use position. The 
present invention seeks to overcome this problem 
or at least substantially reduce the radiation risk. 

According to the invention there is provided a 
handheld terminal or telephone for mobile commu- 55 
nications having a transmitter aerial characterised 
in that the aerial is articulatedly mounted on a main 
housing such that it can be moved from a compact 



storage position on the housing to a deployed 
position extended from the housing away from the 
user. 

The present Invention In an advantageous form 
relates to handheld terminals or mobile telephones 
comprising a main speaker/microphone housing 
portion, such as an RF signal transmitter/receiver 
unit, and a directional planar radiator antenna por- 
tion, and Is characterized by the antenna portion 
being hingedly connected to an elongate extender 
portion which, in turn is hingedly connected to the 
main housing position. This provides a mobile tele- 
phone terminal which is foldable into a compact 
configuration for storage during non-use, and is 
unfoidable into a deployed configuration in which 
the directional antenna is spaced above and or 
away from the head of the user by means of the 
extender portion and the directional planar radiator 
antenna is aimed away from the head of the user. 

Preferably, the extender portion Is hingedly- 
connected at the top of the housing portion, the 
speaker is near the top of the housing portion, and 
the microphone is located near the bottom of the 
housing portion, so that the mouth of the user is 
positioned near the bottom of the housing portion 
during RF signal transmission. This design assures 
that the deployed antenna is held In extension 
above and/or away from the head of the user to 
further assure that the amplified RF transmission 
signals generated and emitted during use of the 
mobile telephone are emitted from the planar an- 
tenna surface located above and directed away 
from the head of the user. 

The extender portion and the planar antenna 
portion may be hingedly-attached at the top of the 
main housing so as to be foldable down behind the 
main housing and to nest in a mating recess for 
purposes of compactness and appearance. 

In order that the invention and its various other 
preferred features may be understood more easily, 
some embodiments thereof will now be described, 
by way of example only, with reference to the 
drawings, in which:- 

Figure 1 is a perspective view of a handheld 
tenmlnal or telephone for mobile communica- 
tions constructed in accordance with the inven- 
tion, Illustrating a planar radiator antenna and Its 
extender in a deployed condition, 
Figure 2 is a perspective view of the terminal or 
telephone of Rgure 1, illustrating the antenna 
and its extender folded down behind the main 
housing and nested into a recessed area In the 
rear face of the housing, and 
Figure 3 is a perspective view of an alternative 
contactless RF hinge connection suitable for use 
in place of the nonconductive hinges 15 and 16 
of Figure 1, to avoid the need for cables 22, 
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Figure 4 is an illustration of the RF hinge con- 
nection of Figure 3. with the elements thereof 
separated for purposes of illustration, and 
Figure 5 illustrates operative circuitry for the 
transmission and reception of radio frequency 
signals by means of the mobile communications 
terminals or telephone units of the present In- 
vention. 

Referring to Figures 1 and 2 of the drawings, a 
hand terminals or telephone 10 comprises a main 
elongate housing 11, an elongate extender arm 12, 
and a planar radiator antenna unit 13 having a 
directional signal face 14. Hinge connections 15 
and 15A rotatably and pivotably join the near end 
of the extender 12 to the top of the housing 11 and 
spaced hinge connection 16 rotatably joins the far 
or remote end of the extender to the antenna unit 
13. The ball joint connection 15A permits the arm 
12 and antenna unit 13 to be pivoted axially relative 
to the housing 11. 

The elongate main housing 11 includes an 
upper liquid crystal display window 17, an inter- 
mediate digital keypad 18, a microphone 19 which 
is located at the base of the elongate housing 11, 
remote from the extender arm 12 and the antenna 
unit 13, and an upper speaker 21. Thus, the mouth 
of the person transmitting a message is normally 
brought Into proximity with the microphone 19, 
which causes the user to hold the terminal or 
telephone 10 upright so that the antenna unit 13 is 
held in extension above and/or away from the head 
of the user, with the directional radiator surface 14 
preferably tilted upwardly and/or away from the 
head of the user. By proper choice of the antenna 
transmitting power and the length of the extender 
12, the transmitted RF power density from the 
antenna to the user can be kept welt below the RF 
intensity limits which are considered to pose radi- 
ation health hazards. The hinge connections 15, 
ISA and 16 provide three axes of rotation as shown 
in Figure 1, and allow the antenna to point toward 
the optimum transmission and receptive directions. 

Figure 2 illustrates the terminal or telephone 10 
of Rgure 1 in compact retracted condition for stor- 
age during periods of non-use. The rear face of the 
elongate housing 11 comprises a recess 20 pro- 
vided by the difference in the thickness of the 
housing 1 1 between a slim main upper portion and 
a deeper base portion. The recess 20 is of suffi- 
cient length and depth to receive the extender 12 
and the antenna unit 13 when they are folded in 
coplanar relationship, down against the rear face of 
the housing 1 1 , as illustrated. 

The planar radiator antenna 13 comprises a 
directional sending and receiving face 14 which 
can incorporate conventional types of antenna cir- 
cuits such as a microstrip patch circuit, a printed 
spiral circuit, or other conventional antenna circuits 



which can provide the proper radiation characteris- 
tics, fabricated on a substrate materia! having the 
proper dielectric constant to enable reduction in 
physical size. 

5 As in apparent to those skilled in the present 

art. electrical interconnections must be provided 
between the circuitry located in the main housing 
11, through the extender 12 to the antenna(e) lo- 
cated in the antenna unit 13. Such interconnections 

10 can be provided by conventional flexible RF cables 
22 as Illustrated in Figure 1 and/or by hinges 
comprising rotatable contactless RF signal couplers 
as disclosed by aforementioned U.S. Patents 
5,014.346 and 5,170,173 which are incorporated 

75 herein by reference. The interconnection can also 
be accomplished by using a rotatable RF contact- 
less Interconnection hinge as Illustrated by Figures 
3 and 4. The RF signal interconnection of Figures 3 
and 4 is accomplished through inductive coupling 

20 between the two coaxial, spiral windings on the 
inner and outer cylindrical parts of the hinge, it will 
also be apparent to those skilled in the art that all 
or part of the RF front end circuitry of the transmis- 
sion circuit and of the receive circuit of the present 

25 terminals or mobile telephones may be located In 
the main housing 11, in the extender 12 and/or In 
the antenna unit 13, except for the requirement that 
the speaker 21 is always located at the top of the 
housing 11 and the microphone 19 is always lo- 

30 cated in the base of the housing 11 and the 
antenna(e) is always located in the planar radiator 
antenna unit 13. Electrical isolation between the 
transmitting and receiving components can im- 
prove the performance of the present devices by 

35 reducing interference. While such isolation is gen- 
erally provided by interposing frequency filters be- 
tween the antennae and the respective transmis- 
sion and reception components, further physical 
isolation of the components In different ones of the 

40 three units making up the present devices, i.e., the 
main housing 11, the extender 12 and the antenna 
unit 13, can provide reduced interference and im- 
proved performance. In addition, the location of the 
signal transmission components, including the pow- 

45 er amplifier and the LNA thereof, in the planar 
radiator unit 13 further reduces noise and signal 
attenuation generally produced by the conduction 
of RF energy through rotatable signal coupler 
hinges. 

50 The contactless RF signal hinge Interconnec- 

tion 41 of Figure 3 may be used to unite the 
extender arm 42 and member 43 which may be 
either the antenna, such as 13 of Rgure 1, or the 
housing, such as 11 of Figure 1 . An interconnection 

55 between RF conductive microstrip lines 44 and 45 
is accomplished by means of Inductive coupling 
between two coaxlally-located, spirally-wound wires 
46 and 47 on the Inner and outer cylindrical parts 
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48 and 49 of the hinge. The spiral wire windings 
can be etched onto the cylindrical parts 48 and 49 
in the form of printed circuits, and the parts 48 and 

49 must be of dielectric composition. One end of 
the spiral wire 46 on element 42 is in contact with 
the conductive line 44 while the other end 50 
thereof Is in contact with a ground plane 51 on the 
rear face of the element 42. One end of the spiral 
wire 47 on element 43 is in contact with the con- 
ductive line 45 while the other end 52 thereof is In 
contact with a ground plane 53 on the rear face of 
element 43. 

Figure 5 illustrates a suitable conventional elec- 
trical circuit useful in terminals or mobile tele- 
phones constructed in accordance with the inven- 
tion incorporating a single antenna. It will be appar- 
ent to those skilled in the art that portions of the 
circuitry may be incorporated into different printed 
circuit boards which can be mounted within the 
main housing 11 or within the extender 12 or within 
the antenna unit 13 to physically isolate the por- 
tions from each other and/or from the antenna. 

The transmission circuit comprises a micro- 
phone 23, always located at the base of the main 
housing 11, for converting voice signals into elec- 
trical signals which are transmitted over lines 24 
and 25. A processor 36 controls whether the sig- 
nals from the microphone 23 are modulated by the 
oscillator 26 to form frequency modulated informa- 
tion signals, or are encoded by the voice coder 28 
and modulated at 27 to form composite modulated 
information signals. When frequency modulation is 
selected the signals on line 24 are converted to 
frequency modulated signals by voltage controlled 
oscillator 26 and conveyed to a modulator 27 which 
acts as a pass-through. Signals over line 25 are 
utilized when a discrete encoded signal, modulated 
to form a composite modulated signal, is to be 
generated. The line 25 signals are supplied to a 
voice coder 28 where they are digitalized and 
encoded to generate signals on line 29 to modula- 
tor 27. The frequency modulated or the composite 
modulated information signals are supplied to a 
mixer 30 which mixes the signal with an offset 
carrier wave generated by a synthesizer 31 and 
supplied to the mixer 30. to generate a modulated 
signal on a carrier wave of predetermined fre- 
quency. 

The modulated information signal is passed 
through the frequency filter 32 which only transmits 
waves having a frequency proximate the frequency 
of the carrier wave. The filtered signal containing 
the modulated information signal is coupled to a 
transistorized power amplifier 33 which amplifies 
the signal to transmission power levels and couples 
them through a duplexer filter 34 to the antenna 35. 

The receiving circuit comprises the same an- 
tenna 35 which conveys the signals received there- 



by to a filter 37 which passes signals of the desired 
frequencies to a mixer 38. The mixer 38 receives 
an oscillating signal from the synthesizer 31 and 
generates a mixed signal to a demodulator 39 
5 which couples a demodulated electrical information 
signal to the speaker 40. The speaker 40 converts 
the electrical information signals into an audible 
message. 

Alternatively, the present devices may com- 
10 prise separate transmit and receive antennae as 
disclosed in aforementioned U.S. Patent 5,014,346. 
It should be understood that the circuitry of the 
present devices comprises components which are 
conventional in the art and may be modified within 
75 the knowledge of the art. 

Claims 

1. A handheld terminal or telephone (10) for mo- 

20 bile communications comprising RF transmis- 

sion circuitry including a microphone (19), a 
RF signal amplifier (33) and an antenna (13,35) 
for the transmission of messages, and RF re- 
ception circuitry including an antenna (13,35), 

25 an RF signal demodulator (39) and a speaker 

(40) for the reception of messages, the termi- 
nal or telephone comprising an elongate main 
housing (11) having a microphone (19) adja- 
cent the bottom portion thereof, an elongate 

30 extender element (12) one end of which is 

hingedly-attached to the housing (11) at an 
upper portion thereof, and a planar radiator 
transmission/reception antenna element (13) 
hingedly-attached (16) to another end of the 

35 extender element, remote from said one end, 

and an electrical RF signal coupler means 
(22,45,47,44,46) between the main housing 
(11) extender element (12) and the radiator 
antenna element 1 3 to couple the RF transmis- 

40 sion circuitry including the microphone (19) of 

the main housing and the transmission antenna 
of the antenna element, and to couple the RF 
reception circuitry including the speaker (40) of 
the main housing (11) and the reception an- 

45 tenna of the antenna element (1 3,35), whereby 

for use of the terminal or telephone, the ex- 
tender element (12) is rotated to extend above 
the upper portion of the main housing (1 1 ) and 
the radiator antenna element (13,35) is rotated 

50 to face upwardly and away from the user, 

whereby the exposure of the user to intense 
RF power transmitted by the antenna element 
is substantially reduced or eliminated. 

55 2. A terminal as claimed in claim 1, wherein the 
RF signal coupler comprises a flexible RF ca- 
ble (22). 
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3. A terminal as claimed In claim 1, wherein the 
RF signal coupler comprises a rotatable induc- 
tive coupling hinge (46.48,45.47). 

4. A terminal as claimed in any one of the pre- s 
ceding claims wherein a portion of the rear 
face of the main housing (11) is recessed to 
receive the extender element (12) and a planar 
radiator antenna element (13) when said ele- 
ments are rotated into coplanar relation and io 
rotated downwardly against said rear face, to 
produce a compact terminal during periods of 
non-use. 

5. A handheld terminal or telephone (10) for mo- i5 
bile communications having a transmitter aerial 

(13) characterised in that the aerial (13) is 
articulatedly mounted on a main housing (11) 
such that it can be moved from a compact 
storage position on the housing to a deployed 20 
position extended from the housing away from 
the user. 
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